WO 03/ 011714 PCT/ US02/ 24330 DI SK CARRI ER RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. Provisional Application No.

60/ 309, 24w oBiokd4 on July 31, 2001 which is hereby incorpecatusd2/bssei n by
reference. FIELD OF THE | NVENTI ON The present invention relates to a
contai ner configured to hold a particular article or set of articles or
material. In particular, the present invention relates to a disk carrier
or container used to house and protect conputer conponents such as

magneti c di sks or wafer di sks dufyiSR gy acturing or transportation
process, wherein the disk carrier conprises a disk cassette, a top cover,
and a bottom cover, the top cover having an articulation in one enbodi nent
and the bottom cover having aRELAyEmgphLm@m)msanot her enbodi nent .
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BACKGROUND OF THE INVENTION

As precision and smaller tolerances become the expected norm in
computational and processing machines, better equipment used to fabricate
components is expected by manufacturers. To house and prdtect magnetic disks,
wafer disks, or similar inventory during a manufacturing process, special carriers or
containers, also known as boats, baskets, or cassettes are used. One kind of
conventional container comprises a disk cassette having an open top and an open
bottom, a top cover, and a bottom cover. Each is formed separately by injection
molding. The disk cassette is integrally formed of a rigid plastic, such as
polycarbonate, that may be conductive. It has elongate side walls that extend
vertically on the upper portions and curve inwardly on the bottom portions to the open
bottom, and vertical end walls with U-shaped contours defining a U-shaped opening. ,
The top cover may be formed of polycarbonate, polypropylene, or many similar
injection grade polymers. It is shaped to follow the contour of and continuously align
with the top of the side walls and end walls, and typically snaps onto a catch at or
rests on the lower end of the U-shaped contours in the end walls. The bottom cover
may be formed of a similar polymer as the top cover and is generally rectangular and
tray shaped. It is molded to engage and be frictionally retained by the open bottom of

the disk cassette. Examples of this kind of container are found in U.S. Patent No.



may be formed of a simlar polyner as the top cover and is generally
rectangul ar and tray shaped. It is nolded to engage and be frictionally
ret ai ned wp shet7open bottom of the disk cassette. Exanpl @esTafSor/hi3so ki nd of
container are found in U S. Patent No. WD 03/011714 PCT/US02/24330 It is
nol ded to engage and be frictionally retained by the open bottom of the

di sk cassette. Exanples of this kind of container are found in U S. Patent
No. 4,557, 382 and U.S. Patent No. 5,253, 755. Anot her exarrpl e is Nari sanwa
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material, so that the armof the L-formao h 9 or can be bent
t hr ough acatsﬁ“{tfélandcﬁ“%‘f%h Eé‘d‘? palls Bist belowy t "tb Sg‘ %ﬁcﬂ"%@t‘“b &?ahlflh%“e
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over the projections 8 and 8 and |lock the parts 1 and 2 together.

(Quot i ng MEEHs el as ﬁs&‘éﬁhap%conaowszgr apgprifice prqvading posess e fhe diskafgonsh o
source or 4eaHg&afi@r increased particulation on the end di sks housed in a

disk carrier, which is undesirable in a clean room manufacturing process.
As a consequen@@se megpg forf dechinethe dlapels ofign sivglipnmig the dollppgng: diBleslasheet are not

I nt ended I)Q‘[s 581 4 BaR éﬁraggﬂﬂgfrnately L-shaped cross-section.... They are advantageously

produced from an elastically deformable plastics material, in particular a thermoplastics
material, so that the arm of the L-form or the wall 9 or 9’ can be bent through a total
distance sufficient for it to project beyond the projection 8 or 8’. Because of their
springiness, the walls 9 and 9” snap over the projections 8 and 8’ and lock the parts 1 and
2 together.” (Quoting from U.S. Patent No. 4,779,732.) This attachment means is a
source or cause for increased particulation on the end disks housed in a disk carrier,
which is undesirable in a clean room manufacturing process. As a consequence,
manufactures often put “dummy” disks, disks that are not intended for use in a product,
on each end of the disk carrier to shield the other disks. If these dummy disks were not
needed, through put could be increased at a substantial cost savings to the manufacturer.
In addition to the above described problem, disk carriers do not have a complete
path to ground for dissipating static or other electrical charge away from disks and
thereby further protecting the disks against accidental arching and other unintended

events. Often, only the disk cassette is conductive.



on each end of the disk carrier to shield the other disks. If these dumy
di sks were not needed, through put could be increased at a substanti al
cost saviwg@asdbo7ihe manufacturer. In addition to the abovecdasor/4sed

probl em disk carriers do not have a conplete path to ground for

di ssipating static or other electrical charge away from di sks and thereby
further protecting the disks agai nst accidental arching and ot her

uni ntended events. Oten, only the disk cassette is conductive. 2 WO
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top cover; and a bottomcover. The top cover has flaps to cover the end
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end walls of a disk cassette. By appropriately positioning the articulation on the flaps, it

is possible to conceal the ingresses without the "snap". In the alternative or in addition to
implementing articulated flaps to reduce particulation, the top cover and bottom cover
may attach to each other by first enveloping the disk cassette to conceal the end wall
ingresses and then attaching to each other to trap the disk cassette between them. Finally,
by using electrically conductive materials for the disk carrier, or strips of electrically
conductive material that create an electrical path between the disks and the bottom
surface of the disk carrier, a path to ground is created from the disks when the disk carrier
is set on a grounded surface.

In early testing performed by an international computer manufacturer during the
development of the present invention, a 25 disk capacity disk carrier assembly presently
used by the manufacturer and a preferred embodiment of the present invention of equal
capacity were each cleaned and loaded with disks and then latched and unlatched for 20
complete thermal cycles. The manufacturer then measured the particulation on the disks
and found 95 particles on the disk in position 1 and 190 particles on the disk in position

25 of the existing disk carrier assembly, and only 4 particles on the disk in position 1 and



surface of the disk carrier, a path to ground is created fromthe disks
when the disk carrier 1is set on a grounded surface. In early testing

per f or redwby3an7ift er nat i onal conput er manuf act urer duri n@Crhiso2/assel opnent
of the present invention, a 25 disk capacity disk carrier assenbly
presently wused by the manufacturer and a preferred enbodi nent of the
present invention of equal capacity were each cleaned and | oaded with

di sks and then |l atched and unlatched for 20 conplete thernmal cycles. The
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cover endshedisksl STHeBMoBUEEr RiRCht 1ALt AREomCoRbr @B ah@id BRMARES A edge of
t he di sk cassette to cover the bottom 131D@Penln Toget her, the side walls
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opening an he at | east one end wall ress. op cover has at | east
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flap has ap,af Hegét%hegxwafmlg& fhye t%veitfle%%t 1Rk & ?oocomﬁl houer flap

pOI’tI on by 1tse my nove ou t'o ride over a cooperat 1 ng connecti on
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shappl ng"poﬁion so the lower flap portion by itself may move outwardly to ride over a cooperating
connection structure to connect the flap to the side connecting region, without “snapping”
back but rather returning smoothly to its natural position when it is allowed to do so, the
flap bending at the articulation.

A second embodiment of the disk carrier also comprises a disk cassette, a top
cover, and a bottom cover. The disk cassette has at least two opposing side walls and at
least two opposing end walls forming an interior to enclose and house a plurality of disks
therein, a top edge defining a top opening, and a bottom edge having an inner perimeter
and defining a bottom opening. The side walls have a plurality of disk confining ribs and
a plurality of slot portions to secure the disks in the interior of the disk cassette. The end
walls have at least one ingress to access the disks. The bottom cover has a bottom cover
edge, at least two bottom cover ends, and a living hinge between the bottom cover ends to
contract and expand the bottom cover. The bottom cover edge is configured and
arranged to align against the inner perimeter so the bottom cover covers the bottom

opening. The top cover is configured and arranged to attach to the top edge and cover the



back but rather returning snoothly to its natural position when it is
allowed to do so, the flap bending at the articulation. A second

enbodi mrerwo®B/o1t1e4 di sk carrier al so conprises a di sk casseCraSoa2436p

cover, and a bottom cover. The di sk cassette has at |east two opposing side
wal ls and at |east two opposing end walls formng an interior to encl ose
and house a plurality of disks therein, a top edge defining a top opening,
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t
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bottom cover having at least two bottom cover ends and a living hinge between the ends

to contract and expand the bottom cover; a top cover including at least one flap extending

to the bottom cover to connect therewith; and at least one disk. The disk is inserted into

the disk cassette and the top cover is attached to the disk cassette. The bottom is

contracted, at least partially inserted into the bottom opening, and then expanded to

connect the bottom cover and the top cover. Those skilled in the art are aware that these

steps may be performed as effectively in other orders as well.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an exploded view of the first embodiment of a disk carrier in
accordance with the present invention.
Figure 2 is a perspective view of the disk carrier in Figure 1.
Figure 3 is another exploded view of the disk carrier in Figure 1.
Figure 4 is another perspective view of the disk carrier in Figure 1.
Figure 5 is a top view of the disk carrier in Figure 1.

Figure 6 is a cross-sectional view of the disk carrier at line A-A in Figure 1.



a di sk cassette having an open top, an open bottom and at |east one end
wall ingress; a bottomcover having at |east two bottom cover ends and a
i vi ng hiwgasbet7neen the ends to contract and expand t hePootusom4ssver; a
top cover including at |east one flap extending to the bottom cover to
connect therewith; and at |east one disk. The disk is inserted into the

di sk cassette and the top cover is attached to the disk cassette. The
bottomis contracted, at |least partially inserted into the bottom openi ng,
and then expangded tao connect the bottom cover and the top cover. Those
skilled in thelq’&i'“ﬁe7dFé%8m¥1thh?‘ﬁﬁ%@me§%%§m y be perforned as

ef fectively i npptheyris @hth@hified Sicwedslthe BRleERentdrstdd BT s, THE DRAW NGS
Figure 1 is an_expl oded view of the first enbodi nent of a disk carrier in
accordance wi t Figtieed py a8 erplofled, sighi ofnthe meepud congbodignent o ras dile cirvier i ew of
the di sk Galdd8ke With fik Yktsént InvenfidQure 3 is another expl oded view of the
disk carrier in Figure 1. Figure 4 is another perspective view of the disk
carrier in Fighigerell0 is BipguspestiBe viswaoftthgpdish enviefin Figaral? sithowthd oitoinn. Fi gur e
1. Figure S a cross-sectional view of the disk carrier at line AAAin
Figure 1. WD 03/011714 PCT/ US02/ 24330 Figure 7 is a bottomview of the
di sk carri er i highieguriearbtheFexploded8idwsofahadigindafiiadn Figew ®f t he cor ner
dermarcated B ip. Figure 6. .Fiqure i S.an | oded vi ew qf the ond
embodi ment of glgaliesg SaPfisE PrPec X%g}eﬁ’aﬁfgégvﬂ?%hcﬁnﬂﬁ IBrPg?gﬁg W’ﬁi@ i on.

Fi gur e 10 bogoma ppaaispachwye view of the disk carrier in Figure 9 without the
bottom cover._Figure 11 is anfo hﬁr e%n(ql legd view of the disk carrier in
Figure 9. Fi guFB"F231%a IoRaEeTEr tﬁi% sheapeyR Mg of the disk carrier in
Figure 9 with Figre 1894 4 erobdabtidnal Vivw Gtihe AR Yarribi 4166 ALR ik Bigaretigp Vi ew of
the disk carrier in Eigure 9. Figure 14 is a_cross sectional view of the

di sk carrier af'gpyere ipboitopnvigw @fi e disk carrier in Figure 9.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment relates to a disk carrier in accordance with the present
invention. As shown in Figures 1-7, a first embodiment of the disk carrier 10 comprises a
disk cassette 20, a bottom cover 60, and a top cover 80. The disk cassette 20 has two
opposing side walls 22 and two opposing end walls 24 forming an interior 26 to enclose
and house a plurality of disks (not shown) therein, a top edge 28 defining a top opening
30, and a bottom edge 32 defining a bottom opening 36. The side walls 22 have a
plurality of disk confining ribs 38 and a plurality of slot portions 40 to secure the disks in
the interior 26 of the disk cassette. An industry standard is to house 25 disks. The end
walls each have an ingress or U-shaped contoured top 42 to access the disks. The bottom
cover 60 has two bottom cover ends 66 and is configured and arranged to align with and
attach to the bottom edge 32 to cover the bottom opening 36. The bottom cover 60 may
also have a living hinge 68. Together, the end walls 24 and the bottom cover ends 66
define a side connecting region 62.

The top cover 80 is configured and arranged to align with and attach to the top
edge 28 and cover the top opening 30 and end wall ingresses 42. The top cover 80 has
two opposing flaps 82, each joined along a flap upper edge 84 to a top cover main body

81, to conceal the two end wall ingresses 42, wherein each flap 82 has an articulation 86



Figure 15 is bottomview of the disk carrier in Figure 9. DESCRI PTI ON OF
THE PREFERRED EMBODI MENT The preferred enbodi nent relates to a disk carrier
i n accor dap®d/owi7ih the present invention. As shown in Fi @amramsod24330a first
enbodi ment of the disk carrier 10 conprises a disk cassette 20, a bottom
cover 60, and a top cover 80. The disk cassette 20 has two opposing side
walls 22 and two opposing end walls 24 formng an interior 26 to encl ose
and house a plurality of disks (not shown) therein, a top edge 28 defining
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A ong ot PRoTs80r Doge Bhe i Shid prBlee! Hien Koy gl B8R« he (vo
end wal | iangrepsisie Sodidctivh @iagi e @@db ifi | rmefbds Nes s adiclaras | £ ghtall,i @RRhS6r 6 WO
03/ 011714 PCT/USOZ%%$33? %g%i ing a lower flap $0ttion Sﬁﬁio t he | ower
flap porti“BPPERNR AL 08 Siqt- m?]ﬁ€h89@¥wﬁmmd%5ﬁg UG T @ Pbﬁmktructure
on the botgom EO¥&TonbELvRNshdSARBtaRbar’ Bt WD Bnttke {145 THRAbWeRHaPSRidd S t O
connect the flap 82 to the side connecting region 62. The articulations 86

may be podrHFablEdanayimidry sicBhepnihse (rat speviEp Affenmary thermyeyelengndipper

edges 84. . BhiRELHRbYer ﬂ%epo@tﬁc;ﬂs%gy%t)fngﬂﬁat%@lap\é\@i i @h81 LRPAdwWsqgd ons in
the flaps, are positione bel ow the 1 ngressés so that the interior of the

di sk cassdlapetq gilkggepediaperih togst pyeapke Bbs ang o penifinact &9l steascbnnect i on
may occur d@ﬂdcﬁ:%%éenﬁﬁ'ﬁﬂﬁﬂ&d"éﬁé lho?togflcov&r preferably the bottom cover 60,
oth of t ’

or any conbi nation or em As those skilled in the art are
A second embodiment of the disk carrier 10, as shown in Figures 9-15, also

comprises a disk cassette 120, a bottom cover. 160, and a top cover 180. The disk cassette
120 has two opposing side walls 122 and two opposing end walls 124 forming an interior
126 to enclose and house a plurality of disks (not shown) therein, a top edge 128 defining
a top opening 130, and a bottom edge 132 having an inner perimeter 134 and defining a
bottom opening 136. The side walls 122 have a plurality of disk confining ribs 138 and a
plurality of slot portions 140 to secure the disks in the interior 126 of the disk cassette
120. The end walls 124 each have an ingress or U-shaped contoured top 142 to access
the disks. The bottom cover 160 has a bottom cover edge 164, two bottom cover ends
166, and a living hinge 168 between the bottom cover ends 166 to contract and expand
the bottom cover 160. The bottom cover has finger grips 172 to perform this task
manually, if necessary. The bottom cover 160 is configured and arranged to align against
the inner perimeter 134 to cover the bottom opening 136. The top cover 180 is
configured and arranged to align with and attach to the top edge 128 and cover the top
opening 130 and the two end wall ingresses 142. The top cover 180 has two flaps 182 to

conceal the end wall ingresses, which flaps 182 extend to the bottom cover 160 to



aware, this connection nmay be nade in nunmerous ways such as a catch, latch,
or cooperating tab and slot. Preferably, the connection is made using a
rounded twbodoirieb 90 on the bottom cover and a rectangulPaemr/tshy2433®2 on t he
flap. The lower flap portion 88 preferably has a small or slight canber
(not shown). After many thermal cycles and cleanings, the lower flap
portions may sonewhat coll apse. The snmall canber allows the flaps to still
stay out far enough to get over the tabs and to position a tool such as a
del i dder between the flap and the bottom caver, A second enbodi ment of the
di sk car r icgnegipthergwith h&lﬁsq flansi 182 way Hevesartignlations d8ondefiaigg 2dowpis iR asset t e

120, a bOthRﬁhquﬁ{atbyﬂj%lflﬁg@e%é‘@@o&%ﬁﬂ 180. The disk cassette 120 has
two opposing side walls 122°and two opposing end walls 124 form%an

interior 126 fTbe diskicasier A K sesfaared| smbatlioept bis aibetkan Ewiice sito
t he_r €l n, ‘ﬁp&?@lhﬁg% ellg& (fxi—:g%ggés Jh el%o%m%ﬂﬁﬂ!e gjlﬁcgud@ﬂg bgttc}?r?%%%%edge .132

havi ng an T nner perineter Ining a ttom openi ng The si de
wal | s 122 1R2avéthe dfmiktmabﬁtd' 90,dR20da béttopoedviensun@ea 79 70 88 theriattam cphar6fl) i ty of

sl ot porti,ops. 14 r di sks Lot interi 26
casserre DBt ACIRESA fio' 35¢ LR Rvihoe M, b PR e esk 854 M ot our e
top 142 t @espeans Smbbdiﬁeﬁh sﬂ&eferamisrethb@lrit@nﬂ)cdmem bb&omhsasface ibodh@ise¢ of/er edge

164, two hottom cover d.a living. hi.nge. 168 tween the bottom
cover - endds b SHit Eaate 0P p dom B S o OB 0t ¢ o

cover has réseM@RE tH doRSgutdiont o pREEALDN Wked BisB c:irﬂéﬂs andBWkpkdtyd tol kRGBS Sary.
The bottom cover 160 is _configured and arranged to align against_ the inner

peri met er 1eA8YRARQINERR/RINU{ACBIrRE PIRSHISIRIOAlNY ABERUTHY the BOttayy Erven gisfare

confi gur edioaRgh@eTRNOGHH iR b%'ttbﬂlrbd\gé ﬁi‘of’tﬁé’d@l& &a%Eé&etZQ doNRartemh REBSKAZ8 and
cover the top  opening 130 and two end swatgr esses 142. The top

cover 180 cH¥ spifgsef/0apd b%fzmteége é%)ﬁ@é@l’lseﬁhf‘@oétﬁﬂl ¢c 4o the disk cames ch 1 aps
182 extendpto the bottom cover 160 to 7 WO 03/011714 PCT/ US02/ 24330
connect therevvlth These flaps 182 may have articulations 186 defining a

| oner flap poilh¢ diski@8iar W&t theybéttose kévereandighe tepy eeved ataneact|padeTiea di sk

CarTL et et 9, B G0N TRy AR, T ORAAM WGl oo
edge 32, polypropylene, polyester, or any combmation of these or other similar materials known to
those skilled in the art. By an appropriate choice of materials, the disk carrier 10 is static
dissipative between the disks and the bottom surface. Alternétively, electrically
conductive strips (not shown) connect the disks and the bottom surface through the disk
cassette and bottom cover. These strips can be molded into the disk cassette or covers
and need not touch the disks to make an electrical connection between them and the
bottom surface of the disk carrier. Using cither a conductive material or preferably
conductive strips, or a combination thereof, the disk carrier 10 can be grounded by setting
it on a grounded surface.

In operation, the first embodiment is used by providing a disk carrier including a
disk cassette having two side walls and two end walls forming an interior, an open top, an
open bottom, and a U-shaped contoured top on each end wall; a top cover including two
flaps, each having an articulation defining a lower flap portion; a bottom cover having
two bottom cover ends with a tab on each end; and at least one disk. The at least one disk

is inserted into the disk cassette and the bottom cover is attached to the disk cassette. The

top cover is attached to the disk cassette, causing the lower flap portions to ride over the



132 of the disk cassette 20, 120, a bottom cover surface 70, 170 of the
bottom cover 60, 160, part of the flaps 82, 182 of the top cover 80, 180,
or a conbwoasioriiof these for the respective enbodi nent. pPrafSer/atsby, the
first enbodi ment bottom surface is conprised of the bottom cover surface
70 of the bottom cover 60, since this configuration nost resenbles the
configuration of presently used disk carriers and is expected to require
the | east anDunt of nanufacturing process retooling. Alternatively, the
botton1cov§) face m g be f| th botgon1edge 32 of the disk

sh with
cassette 38 °§6 ¢ ]Pfgiomo%’t"ﬁr tl"r?é Bttﬂaf)tfﬂlijlyé%l@?t "*@Eﬁ B ST B o dge 32
conpri se thg iPakt pishsimbary tebire iltecotth&lok atkdse rskluécom thO 8t AeSkvapar ri er
10, the bottom cover, and the top cover are each made of a nol ded pol yner.
The ol dedhdsBiegniers migy bpeciamed pe etfactively Bty ardsermmell. pol ypropyl ene,
pol yester, or ﬁwpef;a@iepltﬂégec&m b JddiRSR i Qlse@by ovﬁl'idEaJ &k ‘%ﬁ&r@&n%nom to
t hose skllled In‘the art an appropriate choice of nateri e disk
carrier 1@ disk cassatt¢ baving tysi smtwaﬂe apétweent wilks folinghg aminteriohentopet wm sur f ace.

Al ternati gLt I n t he

di sks and%ﬁdémﬁo%ﬁ)ﬁfgﬁggg?g'g rou&%&¥ﬁ£ % mgggéétmg angg ?§§ﬁ cover.
These strnwsﬂaanaﬂmumnhdeﬁlmnmgtw@bOMHskowmsmBUMéade@ﬂnmyﬁmhanﬂtmﬁed not
t ouch the d sks to an ele trlc nection bet d the

bot £ om coPPucts et e 15 e Rrfl R lehp S as ROBE owey il oSk 68 326l st o
prefer agl YeasiC@ircdisit l;\iﬁeﬁéd’ [nes the QliskacagR b laﬁtﬂfhg@(gp E&@¥ Baittackeqo eeskiskcar r i elr’]
10 can be groun settin it o rounde ace. In oper tion, the
first enb§ SF‘FEendﬁ? oi(]tg@cpowr FB‘?}F*’&WH@’“‘%\ RS 18%@? é?ttqlﬁé’P‘?Péﬁgh@] orYj sk

cassette RayinAed to\nSéd €haBdtlosn BEvEEr bl tHRNEp Week.S ThsdkitkdaR thobRMEOr, an
open top, an open bottom and a U sha ged contoured top on each end wall; a

top cover 3VAE hithege siens may beperfomedias pHAtHe]y Hyptheriorda 28twdh defining a

lower flap pori@fighandstpiay Gﬁﬁ@&lmlgﬁ’tvdfrt‘lge dlgmrlf?é?thtaéjmeﬁ%ﬁfnb%ﬂ§eﬁ‘i‘ th a tab
on each end; and at | east one disk. The at least one disk 1s inserted into

tEe di sk EHBIS®US Bhanges a@ﬁé%@%%‘éﬁ/@@dq agd gher sgenrrel th@amméloaul%mte@égh?lt te.
T
porti one g eed By R B e RO T it Bl a7 B ok ke T 0

ingresses, the structures of the top cover and the bottom cover may be reversed.



tabs on the bottomcover to at least partially connect each flap to the
bottom cover. The flap is then pushed inwardly to secure the connection.
Those skiwbed/oiriid he art are aware that these steps maybecparshvessed as
effectively in other orders as well. In operation, the second enbodinent is
used by providing a disk carrier including a disk cassette having two side
walls and two end walls formng an interior, an open top, an open bottom
and a U shaped contoured top on each end wall; a top cover including two
flaps; a <ﬁ3ﬁ¢§b1mo bottom cover ends and a living hinge

bet ween tﬁgb&gg%¥@%f@o ds to contract and expand the bottom cover; and
at | east one disk. The at |east one disk is inserted into the disk

cassette and tggﬁtog coyer is attached to. the disk cassette. The bottom

cover is contr IHFG 19T MRS REHP Y Af ks SPRBHT®Beni ng and then expanded
to connect the bottomsk UREHARM AN TP tFOVBFosinERREwald Added k43 ke art are
aware that these steps may be performed as effectively in other orders as
wel | . Al t houghoprrsingcad wplefpramwssaiipener terndloe Ty drkscaiopi edee fefiningeen

descri bed her ej 8554 i.at 1,00 t he
scope of the ik@gﬁ?ﬁg%%%gg?g%%ﬁged E?gg%éﬁﬁg??hg{§%§apﬁ%ﬁ€@§%§% %?ein. For
exanpl e, dependiveq Riwralitief disk confinieg fisrandfa phindity phgjetamsms t¢ seustthauct ur es

peT] Uso2/ 24390 P PR SE p aol SRR ol U85

plurality of dskimgressdnpedess thgdisks;di sk cassette having at | east two
opposi ng side walls at |l east t opposi ng e g l1s form ng an
interior to enclose® ﬁ%mhﬂgﬁgf)%MFgﬁwéﬁﬁgmdg?%ﬂ%ﬁ:egngBﬁ°8$3%Wﬂ%?tand a
bott om edge deldastitivg battlatdooen cape ahd Peinyb&ifighRd tahe afhgedwalaltsch thane a
plurality of disk confining.ribs and a plurality of slot _portions to secure
the disks in PR RIEA GBIk pReete: L oRins gveednds aad firelith eHetnd wal | s
have at |east waneddfingiasidetdmaRaRsfglodarthskscoperalft EMEARY @lrudt@ecover the
bott om openi ng, {he bottom cover having at |east two bottom cover ends and
bei ng ‘confi gur and arranged to attach to the bottom edge of the disk

cassette, the bottomopRye: 168B8l&r 8Rdop BSentgSHhd BRSS elaborRMld wall ingress,

the top cover configured and arranged to attach to the top edge and having at least

one flap to conceal the at least one end wall ingress, wherein each flap has an
articulation defining a lower flap portion so the lower flap portion by itself rides
outwardly over the cooperating connection structure and smoothly returns to its
natural position, the flap bending at the articulation, to connect the flap to the side

connecting region.

2. The disk carrier of claim 1, wherein the structure of the top cover and the bottom

cover are reversed.

3. The disk carrier of claim 1, wherein each flap connects to the bottom cover.
4, The disk carrier of claim 1, wherein the articulation is created by a thinned region
in each flap.
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wal | s defining a side connecting region having a cooperating connection
structure; and a top cover to cover the top opening and the at | east one
end wal | wogsesgl4 the top cover configured and arranged tPoTAtSDAZAI3E O t he
top edge and having at least one flap to conceal the at |east one end wall
i ngress, wherein each flap has an articulation defining a |ower flap
portion so the lower flap portion by itself rides outwardly over the
cooperating connection structure and snDotth returns to its nat ur al

posi tion, sthe e Qpne t he f to the
side conmect i Eg@?gig?%epgfa%ﬁ& tﬂ’dwgﬁr% Car r| er O%Ot fiufe l|lsren fs E1RFR “?ie

st ruct ur e cofnettion sropuepandrwlsengn theeatbis positioned or e siteeonextsitiegion3. The di sk
carrier of claim1l1, wherein each flap connects to the bottom cover. 4. The
disk carrier of claim1l, wherein the articulation is created by a thinned
regi on ims. eacfthé H'ﬁbcarih@r M18i3( 0,1 Hekdin Ridbh WRO R 249a0is aftaché@o ieSdisicarri er
of claim1, wherein slo% are_used as the cooperating connection
st ruct ur e CoSSFH: %ﬁéﬁ@aﬁlWh@pPﬂﬁmFg 619%i the #fleast &5 B&#eSsi de connecti on regi on.
6. The disk carrier of claiml, wherein when the top cover is attached to
the disk _cassette, the articulation is positioned bel ow the at |east one
i ngress. 7: Thehgifliglkcasmgrof glaim i, whegpimtle at Jgaatront flap hes adflapl wastedsnend | ap has
a flap uppgrir&Ies t positioned on the flap upper
edge. 8. @ﬁi d|sk0@gﬁ?ﬁggﬁggﬁ%hgﬂﬁ?%#gﬂﬁggern the lower flap portion is
slightly canbered. 9. The disk carrier of claiml1, mherern t he bottom cover
has a bottom c t ho t f the disk
carrier V\Een tﬁﬂé& I(S)kfs%él;oj:&rr? ggslgfrnp?sw% %&%Nﬂ%gp ‘%%J?g‘ér m@? tgd 10. The
di sk carrier of clarnrl mherern t he drsk cassette, top cover, and bot t om

cover, ar eac r 1. The disk carrier of claim 10,
wher ei n t {E H}}ﬂﬁé)lf gb%?ﬁegfgﬁ ?tg-gt qugléléats aSbOttOIn cover Surtface

that is flush Wlth the bottom edge of the disk carrier when the bottom cover is attached to

the disk cassette.

10. The disk carrier of claim 1, wherein the disk cassette, top cover, and bottom

cover, are each made of a molded polymer.
11.  The disk carrier of claim 10, wherein the molded polymer is comprised of at least
one of the polymers from the group of polymers consisting of polycarbonate,

polypropylene, and polyester.

12. The disk carrier of claim 1, wherein the disk carrier has a bottom surface and has

an electrically conductive material between the disks and the bottom surface.

13. The disk carrier of claim 1, wherein the disk carrier has a bottom surface and

electrically conductive strips connect the disks to the bottom surface.

14.  The disk carrier of claim 1, wherein the bottom cover has a living hinge.
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one of the polynmers fromthe group of polymers consisting of polycarbonate,
pol ypropyl ene, and polyester. 12. The disk carrier of claim1l, wherein the
di sk carrwershawie bottom surface and has an el ectrical | yCrarsduz3sw e
materi al between the disks and the bottom surface. 13. The disk carrier of
claim1l, wherein the disk carrier has a bottomsurface and electrically
conductive strips connect the disks to the bottom surface. 14. The di sk
carrier of claiml1l, wherein the bottomcover has a living hinge. 11 WO

03/011714 ,RCT/ Hsﬁﬁlgaﬁ?ﬁ?%h%%%%ﬂu?‘ﬁ C%rdlslk for..housing a plurality of

di sks, corrprl si ng; VI ng COP]BHSI?g’tWO opposing side walls
and at |east two O@nmklca@emﬂawveg htsleismrt\m) rmgpca;mgl sideetvilty arddoatelest 68€ t he

di sks, a top edge defl op_0 enl edge Vi an

i nner perlnetePg%ﬁﬁgﬁg &h%“3m§3Pt ggéﬂﬁ tﬁVﬁgﬁ g%fﬁg ﬁ%@ | I's have
a plurality of toi @eniag, rhfnti AiHdgoil dage ﬁﬁkdngﬁan et Rkiideder @hd &éfﬁﬁn@@f)&t’c&fﬂs to
secure the disks iin the interi.or of the di sk cassette, and wherein the end

wal |'s have at PRER&IS Ssreoiisvrsie v %%ﬁ‘@nﬂlpﬁﬁaltﬁ’é’lﬁélﬁ@dc%‘g@ﬂgﬂ& ad Hccess

the disks; a bphtiy gﬁv&q)oﬁi@nm@@éur&hﬁmurpm RS BOine il BQLEQmEFOVEr
having a bottom cover edge | east two bottom cover ends, and a living

hi nge bet ween Whereinghe ?@W@&\}@f"e alreast pes ¢ovmvardly exientliradgshepet ispettiog t om

cover, wherei nidhe.aftsp. cover edge is configured and arranged to align
agai nst the inner perineter of the bottomedge; and a top cover to cover
the top openi ng anda bbﬁ@nar«o‘reea@Foméhqebmtowmbpenmlggﬁ!@smttomtdweltlnqcvmgoa/er

Cou hour o, andpRERRRAR el R1ATRo AR EAS Olvil Bl RiERTRET LS 2N

havi ng at Ieast one ‘0 conceal Feast 'one aped
openi ng,  wher béottone aamr éﬂdapo exttenntsnd exphinbthb dbti@mcocer ewhd;rancthmbt&mn

therewith. 16. The di sk car r of clai I('i}g‘v\,here n.the str re of the
top cover and fhe B elﬁ)ﬁgn 1@8(73 angra'éra?%sg%’g aggipst 1 énnﬁfgfffl é €of claim

15, wherein a beatameedyejdang tab and slot are used to
a top cover to cover the top opening and the at least one end wall ingress,
the top cover configured and arranged to attach to the top edge of the disk cassette
and having at least one flap to conceal the at least one end wall U-shaped opening,

wherein each flap extends to the bottom cover to connect therewith.

16.  The disk carrier of claim 15, wherein the structure of the top cover and the bottom

cover are reversed.

17.  'The disk carrier of claim 15, wherein a cooperating tab and slot are used to

connect the at least one flap to the bottom cover.
18. The disk carrier of claim 15, wherein the bottom cover has a bottom cover surface
that is flush with the bottom edge of the disk carrier when the bottom cover is attached to

the disk cassette.

19.  The disk carrier of claim 15, wherein the disk cassette, top cover, and bottom

cover, are each made of a molded polymer.
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connect the at |least one flap to the bottomcover. 18. The disk carrier of
claim 15, wherein the bottom cover has a bottom cover surface that is
flush w twotoh@1tiet t om edge of the disk carrier when the beCrarsroser is
attached to the disk cassette. 19. The disk carrier of claim 15, wherein
the di sk cassette, top cover, and bottom cover, are each nade of a nol ded
polymer. 12 WD 03/011714 PCT/ US02/24330 20. The disk carrier of claim19,
wherein the nol ded polymer is conprised of at |east one of the polyners

fromthe gpoup S arbonate ol ypr ene, and
polyestergb Tﬁ%dﬁg é%?%@gﬁbd%hgggﬁﬁﬁ ng ‘ngmHsfﬂgmg*gépggg%*er has a
bot t om sumﬁac@ aimed] poglmersadmrrofthel goty i afapblymesnchiteisiing dfapeliytabonaef ween t he
di sks and t J eté)mqsurface 22. The disk carrier of claim15, wherein the
di sk carrié ﬁpﬁgg BT RSl face and el ectrical Iy conductive strips
connect the disks to the botton1surface 23. The disk carrier of claim 15,
wherein t Sf one over flap has an articulation defining a

| ower fl ag?por ?}‘%ﬁlsfé SarPFfeOﬂ g%\ 1o MhgrepdPe sk ciyien hag @ bottpmyputiece andved

out war dl y madé of Qedliisdly eMdubiBe rhfdéridl bSO DA dikitnakhd dotiefy Qigls, conpri sing:
a housing neans for enclosing disks, the housing neans having a top edge

defining a top opening, a botton1edge defining a bottom openi ng, and at

| east onezzendThebilskichgieesSelhith @5: CPRoih M @S Ka?nel‘ahats %pbo%}{f ﬁ?eaﬁd at t ached

to the housing means to cover the top opening an he at one end
wal | i ngr ekstricallyirondustiy e eies compeoh theatiska shibe bettont $vefabousi ng means to cover
the bottom opening. 13 WO 03/011714 PCT/ US02/ 24330 25. A nethod of using
a disk carrier for housing a plurality of disks, conprising:

23. The disk carrier of claim 15, wherein the at least one top cover flap has an

articulation defining a lower flap portion so the lower flap portion by itself may be

moved outwardly.

24. A disk carrier for housing a plurality of disks, comprising:
a housing means for enclosing disks, the housing means having a top edge
defining a top opening, a bottom edge defining a bottom opening, and at least one

end wall ingress to access the disks.

a top cover means attached to the housing means to cover the top opening

and the at least one end wall ingress;

a bottom cover means attached to the housing means to cover the bottom

opening.
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a) providing a disk carrier including a disk cassette having an open top,
an open bottom and at |east one end wall ingress; a top cover including
at | eastwong/oil7ap having an articul ation defining a | owePCrltusp2/pB8ai on;
and a bottom cover having a cooperating connection structure; b) providing
at least one disk; c) inserting the at |east one disk in the disk cassette;
d) attaching the bottom cover to the disk cassette; e) attaching the top
cover to the disk cassette, causing the lower flap portion to ride over

t he bottogyrcovegr operating. connectipon structure at least partially
connect the flgﬁn %@Ocﬁ%élg%%? g ggwc%%lsrefltpf H?Lﬁsmﬁt?spﬁfrﬁay P#fgskfsf RS dly to
secure the conmect imovidiaf a dikk eetioidclofing aidisy casséelieHaving bfi bgdn th@ranhousi ng a

plurality of disks, co i Sing:. .a rovi.di a disk carrjer .including a
di sk cassette havi n‘fj’eﬁﬁg%’ﬁéﬁn‘?ﬁtﬁ?gsb‘ﬁw e&Bé"’r‘i‘ﬂg‘Eﬁr‘fS&rﬁ toléﬁ%"eé’cnc{u@é@tat one end
wal | ingress; a botikameaghatiay kgtiailatidriRShink WooWRR trlap po-Ei6N-Ghd@nds and a
living hinge between the bottom cover ends to contract and expand the

bott om cover; and PSP COVRF RVIPE 8 PORPCHYNG EOMIERiQa sireiEes | ap ext ending to the

bottom cover tg) conpeqling RAEfVSAdisk?) Pproviding at |east one disk; c)
inserting the at | east one disk in the disk cassette; d) attaching the top

cover to the dflsk cagesiingttes atdgasicangudishicn thegliskisesspitss t om cover; f) at | east
partially inse )ti ngautdagné)tﬁg B&M%W@ftoitﬂ%]&sl%gh‘éseﬁgt t om openi ng; and Q)
e

expandi ng the bottom cover to connect t ottom cover and the top cover.
14 €) attaching the top cover to the disk cassette, causing the lower flap portion

to ride over the bottom cover cooperating connection structure to at least

partially connect the flap to the bottom cover;

1) pushing the flap inwardly to secure the connection.
26. A method of using a disk carrier for housing a plurality of disks, comprising:
a) providing a disk carrier including a disk cassette having an open top, an

open bottom, and at least one end wall ingress; a bottom cover having at
least two bottom cover ends and a living hinge between the bottom cover
ends to contract and expand the bottom cover; and a top cover including at
least one flap extending to the bottom cover to connect therewith;

b) providing at least one disk;

c) inserting the at least one disk in the disk cassette;

d) attaching the top cover to the disk cassette;

€) contracting the bottom cover;

f) at least partially inserting the bottom cover into the bottom opening; and

2) expanding the bottom cover to connect the bottom cover and the top
cover.
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